. The NPSR mRNA is et al., 1983; Valentino et al., 1995). widely distributed in the brain, including the amygdala
In addition to these known neurotransmitters and neuand the midline thalamic nuclei. Central administration rocircuitries that are involved in arousal and anxiety, of NPS increases locomotor activity in mice and dethere could be other important regulators and structures creases paradoxical (REM) sleep and slow wave sleep in the CNS that have not yet been uncovered. Novel in rats. NPS was further shown to produce anxiolyticneurotransmitters or modulators can be found by using like effects in mice exposed to four different stressful orphan G protein-coupled receptors (GPCRs) as targets.
paradigms. Interestingly, NPS is expressed in a preOrphan GPCRs are cloned receptor proteins whose enviously undefined cluster of cells located between the dogenous ligands have not yet been identified. Identifilocus coeruleus (LC) and Barrington's nucleus. These cation of the natural ligands (deorphanization) of orphan results indicate that NPS could be a new modulator
GPCRs leads to the discovery of novel neurotransmitof arousal and anxiety. They also show that the LC ters or modulators. Using orphan GPCRs, several novel region encompasses distinct nuclei expressing differneuropeptides have recently been discovered which ulent arousal-promoting neurotransmitters.
timately have shed new insights on our understanding of particular brain functions and helped to reveal novel Introduction therapeutic targets for mental disorders (Civelli et al.,
2001; Wilson et al., 1998). Sleep disorders and anxiety affect millions of people.
We describe here the physiological functions of such Identifying and understanding the molecular regulators a newly deorphanized GPCR system, neuropeptide S and neurocircuitries that are involved in sleep/wake (NPS), and its cognate GPCR. The sequence of the GPCR cycles or arousal and anxious states are keys to the (GenBank accession numbers BD183774, BD183814, development of therapeutic targets for these diseases. Figure 8C ) and showed digm. Mice tend to bury objects such as glass marbles tems. Our present data provide evidence that NPS could Central administration of NPS produces anxiolyticlike effects but also increases locomotor activity at simibe a previously uncharacterized arousal-modulating transmitter system. Interestingly, the close vicinity of lar doses. In the open field, elevated plus maze, and light-dark box paradigms, increases in exploration are NPS-producing neurons and the noradrenergic neuronal cluster in LC indicate that this brainstem area might generally interpreted as an anxiolytic effect, but the interpretation might be confounded by hyperlocomotion. contain two independent transmitter systems that regulate vigilance states.
1997). (B, E, H, and K) Autoradiograms of NPSR mRNA expression in coronal rat brain sections. Arrows in (B), (E), (H), and (K) indicate endopiriform nucleus (En). Arrowheads in (E), (H), and (K) refer to secondary motor cortex (M2), retrosplenial agranular cortex (RSA)/M2, and RSA, respectively. (C, F, and I) Dark-field images of boxed regions in (B), (E), and (H), respectively. (L) Dark field image of midline thalamic regions of section (K). (M and N) Dark-field image of cortical regions in section (E). Arrows in (N
Factor analysis, however, has shown that the behavioral 
